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This paper has evaluated the performances of the cities in terms of provision of basic sanitation facilities in the light 
of growing urbanisation and increasing population density in the cities. To evaluate this, a study has been conducted 
at the school level sanitation in three growing cities i.e. Delhi, Bangalore and Pune. Three indicators have been 
chosen to test the sanitation facilities such as drinking water supply (both quality and source), availability of toilet 
infrastructure and its use, and overall awareness of health, hygiene, social environment, sanitation curriculum, various 
projects on health and sanitation and health related policies in the schools. The schools surveyed are categorised 
under the ownership of public, private and funded by society or NGOs. It is found that private owned schools are 
relatively better off in terms of provision of basic sanitation facilities and its awareness among the school children. 
This shows that privatisation could be a policy to improve the basic sanitation facilities in the urban city centres. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Symbiosis 
Institute of International Business (SIIB), Pune – 411057, Maharashtra, India 
 




A relatively higher proportionate growth of urban population has become a trend in many countries of 
the world in last few decades. This trend has been associated with increasing requirements of basic 
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necessities such as, drinking water and sanitation for maintaining a standard and disease free life in the 
cities. The urban cities are the growth centres of the economy and to maintain certain level of standard 
civic health is utmost important. The United Nations Children’s Fund that is UNICEF, has confirmed that 
lack of safe water and sanitation is the world’s single largest cause of illness. The United Nations General 
Assembly in its letter A/64/L.63/Rev.1, on 26th July, 2010 has declared that ‘access to clean water and 
sanitation is a human right’. But, at present, it cannot be guaranteed that this right is exercised properly by 
every single individual particularly in the developing countries. According to UNICEF, 42 percent of 
total households in the world had no toilets, and one in six people had no access to safe water in the year 
2002.  However, much progress has taken place relating to the provision of drinking water and sanitation 
facilities particularly in the urban cities during the previous decade. The UNICEF 2010 report on 
‘progress on drinking water and sanitation’ says that World is likely to miss the UN-Millennium 
Development Goal (MDG) target of halving the proportion of population not accessing basic sanitation 
facilities by 2015 but it is likely to exceed the target in case of provision of drinking water supply. The 
report has found that millions of people are not having access to drinking water and basic sanitation 
facilities. The situation will become precarious in the urban areas, as population growth in this area is 
quite high. In this context, there is an urgent need to look at the present quality of living in the cities and 
the reach of the basic necessities of life, like drinking water supply and sanitation to the people.  In order 
to observe this a survey was conducted in few selected schools in Delhi, Pune and Bangalore.  Delhi is the 
capital, whereas Pune and Bangalore are the two emerging cities and are two growth centres in the 
country. An effort has been made to examine various aspects of water supply and basic sanitation 
facilities available in the cities and awareness of the people to use these facilities. The objective is to 
provide necessary suggestions to the government for the improvement of these facilities to and to enhance 
its coverage in the urban areas. The paper goes in the following ways. Section 2 discusses the trends of 
growth of urban population in India. Section 3 presents an analysis of city level comparison of water 
supply and sanitation facilities. Section 4 gives a detailed analysis of school level water supply and 
sanitation in Delhi, Pune and Bangalore which is available through primary survey. Section 5 concludes 
with major policies and recommendations based on the findings of the survey.  
 
2. Growth of urbanisation in India during 1901-2011 
 
India is the second largest populous country in the world followed by China. At present it constitutes 
17.5 percent of total world population whereas China shares a little higher i.e.19.4 percent. United States 
of America has a share of 4.5 percent followed Indonesia’s share of 3.4 percent in total world population. 
The issues of provision of drinking water and sanitation are more pertinent to India not because of its size 
of population but also for its higher growth trend.  
The population of India, at the turn of the twentieth century, was only around 238.4 million. This has 
increased by more than four times in a period of one hundred and ten years to reach 1210 million in 2011. 
Interestingly, the population of India grew by one and high times in the first half of the 20th century, while 
in the later half it recorded a phenomenal three-fold increase. During the long span of 110 years, the rural 
population has increased by 3.9 times i.e. 212 million in 1901 to 833 million in 2011. However, the urban 
population grew over 14.5 times during the same time period as mentioned above. This shows that higher 
growth in population has been absorbed in the urban areas. The share of rural population in the country 
has declined from 89.1 percent in 1901 to 68.8 percent in 2011. The share of urban population in the 
country has been rising since 1901. However, the rate of growth of urbanisation has been more rapid after 
India’s independence. The Fig. 1 below shows the trends urban-rural ratio in total population in India 
since 1901.  
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Fig. 1. Trends of percentage distribution of rural and urban population in India since 1901 (Source: Office of registrar general of 
India) 
 
The urban population constituted 10.9 percent in total population in the country in 1901. Only, during 
the period 1901-11, this ratio showed a declining trend as urban population ratio in India’s total 
population reduced from 10.9 percent to 10.3 percent in 1911. At the onset of India’s independence this 
share went up to 17.3 percent. During the post-independence period, increasing trend of the urban 
population ratio continued and in every successive census starting from 1951 showed a figure of higher 
urban population ratio. In the year 2011 the ratio went up to 31.2 percent. The main reason for this rising 
trend is the relative higher growth of urban population compared to the rural.  The sub section below 
presents an analysis of growth trend of urban population compared to the growth in rural and all India’s 
total population since 1901.   
 
2.1. Population growth rates since 1901 
 
India in century had witnessed a steady and high growth of urban population. Even during the 
negative growth phase i.e. during 1911-21, the urban population growth was 0.78 percent per annum 
compared to -0.13 percent annual growth in rural population.  The Fig. 2 below presents the annual 
exponential growth of rural, urban and India’s total population in every census during 1901 to 1911. 
It can be clearly observed that the growth of urban population has been high in every census since 
1921. The census 1951 was considered to be the point of inflexion when the pace of growth touched 3.46 
percent per annum. The annual exponential growth of rural population during this period 1941-51 was 
only 0.84 percent.  However, the rising pace of annual growth of population slows down during 1951-61. 
The period 1961 to 1981, was a high growth phase of India’s population. The annual exponential growth 
of urban population was 3.25 percent and 3.62 percent during 1971 and 1981 census compared to a lower 
growth of below 2 percent rural population. Since 1981, the growth of urban population is slowing down 
with the slow growth trend of India’s overall population figure. In the post-reform period the urbanisation 
growth has come down compared to the pre-reform period. During 2001-11 the urban growth was 2.76 
percent per annum compared to 2.82 percent annual growth between 1991 and 2001. But in absolute 
figure, the addition of urban population to the total is pretty high. During 2001-11, the addition of both 
rural and urban population to the total population was approximately same i.e. 91 million.  
There is increasing urban agglomeration in the large cities as well as the small cities. During the post-
reform period, 16 cities have been added to the list of million plus category. In 1991 there were 22 million 
plus cities and the number increased to 32 in 2001. However, it has increased to 38 according to 2011 
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census. This increasing rate of growth in urban agglomeration has invited rising requirements of drinking 
water and basic sanitation in the cities.  
 
 
Fig. 2. Trends of annual exponential growth rate of population (rural and urban) in India since 1901 (Source: 
Registrar General of India) 
 
3. Urban water supply and sanitation: Indian cities 
 
The urban sector is recognised as a critical growth driver for the Indian economy. In terms of 
sanitation India has the worst condition in the whole world. The UNICEF Report on 2010 update of 
drinking water and sanitation says that India ranks first in terms of having largest number of population 
i.e. 638 million people practising open defecation. However, the rate of rise in open defecation practices 
is higher in urban areas compared to the rural areas. Looking at the higher growth of urban population in 
India and the increasing requirements of services delivery like drinking water and sanitation facilities, the 
National Urban Sanitation Policy (NUSP) was formulated by the Ministry of Urban Development, 
Government of India and was launched in the year 2008.  This year was apparently declared by as the 
International Year of Sanitation by the United Nations.  
The vision for Urban Sanitation in India is, “All Indian cities and towns become totally sanitized, 
healthy and liveable and ensure and sustain good public health and environmental outcomes for all their 
citizens with a special focus on hygienic and affordable sanitation facilities for the urban poor and 
women”. One of the key policy issues is to improve awareness regarding the linkage of sanitation with 
public health through community driven initiatives, and achieve the overall policy goal of transforming 
urban India into totally sanitized, healthy and liveable cities and towns. The specific goals of this policy 
are to improve awareness on the health related issues, to make open-defecation free cities and to make the 
cities clean through proper waste management.  
An exercise of rating of cities in terms of sanitation was carried out by three agencies i.e AC Nielsen-
ORG Marg, Development and Research Services (DRS) and CEPT University, under the National Urban 
Sanitation Policy. Total 423 selected cities from five zones, north, south, east, west and north-east of the 
country was taken for survey. This constituted almost 72 percent of total urban population. Total 19 
indicators were taken under the broad categories of Output (weightage 50), Process ( 30) and outcome (20) 
to rank the cities. Information on all these 19 indicators were collected both from secondary and primary 
sources through field visits.  The result of the survey declared that none of the urban cities in India is 100 
percent clean and sanitized. Even a single city could not score beyond 80. Out of 423 cities under survey, 
Chandigarh ranks first with a sanitation score of 73.48 followed by Mysore  and Surat having score of 
70.65 and 69.08 respectively. New Delhi Municipal Corporation (N.D.M.C) aand Delhi Cant., are in 4th 
and 5th rank respectivley while Navi Mumbai remains in 11th position. Bangalore, Greater Mumbai and 
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Pune have been given 12th, 45th and 65th respectively. The rank of few cities in terms of their sanitation 
score is given in the Appendix-I. 
 
4. School level water supply and sanitation in Delhi, Pune and Bangalore: Analysis of Primary 
survey 
 
Schools and students are the key linkage between growth of urbanisation and delivery of sanitation 
facilities. They are going to play a very vital role in attaining the goals under the National Urban 
Sanitation Policy (NUSP) and making its vision a reality. Schools are the most important and basic links 
and they have a definite reach out to the parents, families and consequently the community. 
India has one of the largest numbers of school going children, specifically in the rural areas. The primary 
education system is one of the largest in the world with over 766 thousand primary & upper primary 
schools, over 3 million teachers and a student strength exceeding 100 million children however, only 
76.9% of the schools have water supply facility, 35.5% have urinals and 29.5% have lavatory facilities. 
Only 35% have separate urinals and 28.9% lavatory facilities for girls. Even the schools which have water 
and sanitation facilities often suffer from the problems as follows:  
x Non-existent or insufficient water supply & hand washing facilities,  
x Toilets are not adapted to the needs of the children in particular girls,  
x Broken, unsafe water supply, sanitation and hand washing facilities,  
x Children with poor hygiene and hand washing practices,  
x Non-existent and irrelevant hygiene education for children,  
x Unhealthy and dirty class rooms and school compounds,  
x Improper operation and maintenance of existing facilities. 
Under the conditions mentioned above, schools and the community environment tend to become 
unsafe places where diseases are transmitted. Poor health of children affects their ability to learn and is 
detrimental to their physical and emotional growth.  In order to observe the present status of the cities in 
terms of water, sanitation and hygene, the present study has conducted a micro level survey of total 40 
schools in the following cities: 
x Pune including peripheral urban areas 
x Bangalore including peripheral urban areas and Bangalore Rural district 
x Delhi including peripheral urban areas 
Categories of Schools surveyed in three cities, i.e. Delhi, Bangalore and Pune, has been represented in 
the following figure. The survey findings are presented in the following sub-sections.  
 




From the survey it has been found that schools in Delhi have 75% of potable water supply from the 
ULB s i.e. the Municipal Corporation of Delhi whereas only 25% of the schools have the supply of 
drinking water from the bore wells. It is observed that the status of drinking water supply visa a vis the 
expenditure on water supply and maintenance was higher in Private schools in Delhi and NCR. However, 
this expenditure is very low in the government schools and in some of them this is non- existent.  
With regard to the quality of water being used by the schools of Delhi, it has been observed that most 
schools especially the private schools i.e. 75% of them use filter or aqua guard; whereas rest 25% have no 
aqua guard.  Although the quality of water being used in the school premises was understood apparently, 
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the quantity of water being supplied could not be found as per no information was available by the school 
authorities and some of them have no data available for them which constituted 25% of the rest.  
 
 
Fig. 4. Categories of schools and their numbers, used for primary survey 
 
For the maintenance of the storage tanks it is observed that, 25 % of the schools in Delhi maintains the 
tanks every quarterly, one fourth annually, one fourth maintains on monthly basis and the rest maintains 
on fortnightly basis, and half of the percentage of the schools i.e nearly 58% have no data available for 




It has been found that 100 % of Schools in Pune have been reported to use Municipal Water i.e from 
Pune Municipal Corporation and it was reported higher in Private schools than in Government schools as 
private schools paid a very high percentage on water expenditure and its maintenance. It is noted that 
40% of the schools in Pune had no filter, however, 55% of the schools have safe drinking water supply as 
they have filter and some of them also used medichlor, which constitutes only 5%, but overall the schools 
ensured safety and hygiene in their schools. With regard to the quantity of water supplied per day it was 
observed that 40% of the schools provided the data and the rest 60% had no access to data.  
It is observed that the frequency of maintenance of the storage tanks have a positive impact on 80% of the 
schools and every month the schools maintains and cleans the tank, whereas 10% of the Pune Schools 
have been reported to maintain it only twice a month, 15 % maintained every 4 months and rest 5% do 




Keeping in mind the Bangalore schools it is observed that most of the schools in Bangalore use 23% 
of the bore well whereas the remaining 71% which constitutes the major share of schools gets its supply 
of drinking water from ULBs i.e from the Bangalore Mahanagar Palika. For the quality of water being 
used in the schools it is noted that 12% of the schools used filter whereas 88% of the schools do not have 
filter as the water coming from the ULBs is safe enough for drinking purpose.  With regard to the 
quantity of water supplied per day it was noted that 82 % of schools had the information of the quantity of 
water being supplied per day and the rest 12 % had no knowledge or data available for that.   
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It is observed that the schools in Bangalore are quite particular about its regular maintenance and 
upkeep as schools constitutes 18% cleaned the storage tank practically once in two days or everyday 
basis. Whereas the figure is 6% which reported to clean the tank every fortnightly, only 6% constituted 
every six months and 6 % reported to have no maintenance.  
The expenses for water supply ranges from as low as Rs. 300 per month to as high as Rs. 50,000 per 
month. 16 schools did not have ready available data on the expenditure for water supply. The schools’ 
expenditure for maintenance is recorded as high as Rs. 4.76 lakh per year. Only one school of the 41 
carried out water quality analysis since their source of water was on-site (bore well). 15 schools have 
water treatment units in the form of a reverse osmosis plant or aqua-guard system. It was interesting to 
note that all these schools are being supply from the municipal corporations. 
 
4.2. Issues on Toilet infrastructure 
 
The ratio of toilets to users in schools is varied and the facilities are not consistent as per the Indian 
Standards Institute norms. The standards are published as per code IS: 8827 – 1978 by Indian Standards 
Institute.  
The ratio of users is categorically analyzed for boys and girls, and it is found to vary from as little as 1 
toilet to 265 students (boys) and 281 students (girls) in Government Schools to as high as 1 toilet to 10 
students (boys) and 12 students (girls) in Kendriya Vidyalaya schools. Moreover, the private schools in 
Pune and Bangalore maintained the toilet infrastructure in the range as per the ISI norms, and the private 
schools in Delhi are off the range at about an average of 115 students to a toilet ratio. Only 3 schools (all 
private) of the surveyed 41 had facilities for physically challenged students. These two schools also have 
facilities like ramp, railings, etc. for their convenience.  The figure below presents a clear picture of the 
number of toilet users for both boy and girl students per one toilet in various schools in the cities of Delhi, 
Bangalore and Pune.  
A wide variation is also noticed in the toilet to students’ ratio, where the private schools range from 25 
students to one toilet up to 46 students to one, whereas in Government schools, the variation is as high as 
286 students to one toilet. If we take the Delhi specific case, it was observed that the ratio of users to the 
number of toilet (boys) is 109 whereas the other schools the data could not be obtained. In respect of the 
girls in Delhi schools especially private schools the ratio is 122 with not much difference.  
For Pune schools the variation for number of toilet to the student ratio is found as 43 and 50 in special 
and private schools respectively for boys Urinal. However, for girls this ratio stands 52 and 54 for special 
and private schools respectively. This states a fairly good ratio of toilet users has been maintained at 
schools in Pune. In the JNVs and KVs in Pune the ratio of toilet users for both boys and girls is 12 and 10 
respectively, while in the Government schools  this  ratio stands 56 (Boys) and 70 (Girls), which shows a 
wide disparity between usage of the toilets. 
 The schools in Bangalore have the ratio of 25: 15 for Boys and girls in the category of special 
schools. However, this ratio of toilet users for both boys and girls stands as high as 265:281 in the 
government schools. In the KVs and the JNVs this ratio is 46:46 for both the boys and girls toilet users.  
 
4.3. Health Issues 
 
Pertaining to the social Environment, hygiene and nutrition education in schools:  The Figure below 
presents a clear picture of the level of health, hygiene, social environment, sanitation curriculum, various 
projects on health and sanitation and various health related policies in the schools.  
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Fig. 4. Number of users (boy students) per single toilet in schools (Source: Data obtained from the primary survey) 
 
 




A very interesting pattern has emerged from the Delhi Schools as CBSE schools are very dominant in 
Delhi and NCR region. It is observed that most of the schools in Delhi are aware of the health related 
policies which formed a major 75% who carried the medical checkups on a regular basis. Some of the 
schools have the skill based approaches to health, hygiene, and nutrition already in place while others do 
not have. This is estimated as the percentage share of ratio 50: 50. Though the schools are aware of the 
health implications but they do not follow any health Programmes for its awareness, but the courses have 
the sanitation syllabus as a part of curriculum. However, it is confined to theoretical knowledge and do 
not add any virtue to its schools. During the survey it is found that student in the schools of Delhi and 
NCR are quite responsive towards the toilets and sanitation and they are also found to be aware of the 




It is observed that the schools in Pune are quite particular with regard to the health and  policy issues 
in place out of which 85% followed the procedures religiously whereas, 15% data is not available and few 
schools are having no knowledge. Under the health and wellness Clubs of CBSE schools which follow a 
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mandatory rule for its health and wellness clubs, it is observed that 80%schools have the school health 
and nutrition services, however, 20% do not follow the same.  With regard to the implementation of the 
school health Programme, 90% of the schools do not show any interest of the implementation of the 
health Programmes, which shows a wide disparity between awareness of the schools with regard to the 
Health policy but did not implement or showed interest of the health related Programmes for awareness 
generation and behavioural change of the schools students’.  
 
 
Fig. 6. The level of social environment, hygine and nutrition services  and health policies in schools (Source: Data 




It is observed that the 76 percent schools in Bangalore have been covered with health policies and 
24% do not have any policy. They do not carry any medical checkups for the students, with regard to the 
skill based approach. It is noted that 47% do not have any skill based approaches to health and hygiene 
and nutrition, whereas, 53% follows the skill based approach acutely. Few schools i.e. 18% of the schools 
do not have any implementation on facilities of Health Programmes, but fairly 82% of the schools 
followed the process, which shows the high rate of interest of the schools towards the health, hygiene, and 
nutrition related issues. Some of the schools have started the CCE scheme, and the health and wellness 
clubs especially in CBDSE schools and are doing wonders. As a part of the project, schools have to 
follow the health, hygiene guidelines, and it is mandatory for all the schools to follow. The project works 
have also been incorporated in the schools syllabus and 48% have shown positive results and 40% have 
either no knowledge or data is not available for them. 
 
5. Conclusion and policy recommendations 
 
The rising urbanisation in India requires a higher rate of delivery of basic services like drinking water, 
toilets and other basic sanitation facilities. Though its rising growth of urbanisation is lower compared to 
many developing and developed countries in the world, India is far behind in provision of these basic 
services. The Government has failed in many cases in provision of these basic facilities.  The primary 
survey conducted at the school level shows that there is clear variation in many aspects how the private 
school and the Government schools perform. With regard to water supply, all the Government schools 
rely on public water supply (by the Municipality) whereas the private schools do get water supplied by 
tankers for its consumption. For the wastewater treatment, all Government schools have their pipelines 
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connected to the sewer lines, whereas the private schools do have cases of on-site treatment system. Many 
a times, the Government school administrators do not get fund releases in accordance to their requirement 
/ need, and that’s the reason for the wide variation. Government schools also do not emphasis on group 
projects and skill based learning technique. A lot of motivation needs to be provided to the teachers of 
Government schools to include these activities as part of their curriculum. We all recognize the vital 
importance of sanitation and water to human health and well-being, and their role as an engine of 
development. The question is how to accelerate progress towards achieving the MDG target, and how to 
go beyond it in order to ultimately achieve the vision of universal access. One policy suggestion could be 
to provide more incentives to the private sector for allowing bigger investment in the delivery of these 
basic services. There could be possibility of public-private partnerships for delivering basic services like 
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Appendix-A. Rank of cities in terms of sanitation in 2009-10 
Rank Cities Score Rank Cities Score 
1 Chandigarh 73.48 12 Bangalore 53.63 
2 Mysore 70.65 13 Chennai 53.63 
3 Surat 69.08 14 Rourkela Industrial Township 53.4 
4 N.D.M.C 68.26 15 Mandya 53.33 
5 Delhi Cantt. 61.36 16 Bidhannagar 52.82 
6 Tiruchirapalli 59.02 17 Noida 51.9 
7 Jamshedpur 57.96 18 Shillong 51.55 
8 Mangalore 57.34 19 Ahmedabad 50.28 
9 Rajkot 56.11 20 Alandur 50.24 
10 Kanpur 55.34 45 Greater Mumbai 45.07 
11 Navi Mummai 53.92 65 Pune 42.73 
Source: National Urban Sanitation Policy 2010, Ministry of Urban Development 
